Introduction
One of the many consequences of the protracted global financial crisis has been a stark realisation that there is a pressing need for greater accountability in public finance, especially in terms of public sector indebtedness (Tirole 2011) . In particular, it is widely recognised that governments should offer transparent reports of revenue-raising and expenditure activities at the national level, as well as for the different levels of government in multi-tiered systems. In this context, the question of fiscal illusion can play a pivotal role since the real costs of public sector activity may not be apparent to citizens.
Fiscal illusion refers to a systematic misperception of fiscal parameters and an associated pattern of over-and under-estimation of expenditure and taxation liabilities which is persistent, recurring and consistent through time and which gives rise to biases in budgetary decisions at all levels of government. Fiscal illusion can take many forms. For instance, tax illusion might arise from the use of debt to finance centrsal government budget deficits since taxpayers might be unaware of the full tax liabilities they will incurr in future.
A useful, albeit nascent, empirical approach to this problem resides in the estimation of indexes of fiscal illusion (see, for instance, Mourão 2008) or its converse in transparency indexes (see, for example, Alt and Lassen 2006) . Well-constructed indexes of this kind allow for international comparisons of different countries. They are thus a useful tool for public policy makers since they provide a means of adjuding the relative importance of fiscal illusion in a given polity. This paper falls squarely into this embryonic empirical tradition.
A robustly constructed index of fiscal illusion has several distinct benefits. In the first place, the construction of an index of this kind requires careful empirical assessment of the different putative factors involved in fiscal illusion. An empirical excercise along these lines is valuable from a policy perspective because it serves as a method of discovering which factors are important and which are extraneous to fiscal illusion. Secondly, the process of carefully constructing an index obliges us to acquire numerical estimates of the relative importance of those factors that do influence fiscal illusion, a useful line inquiry in its own right. Thirdly, a comparative index of fiscal illusion may serve to alert the public and policy makers alike not only as to the acuteness of the problem, but also where a given country stands in relation to its trading partners. Transparency of this kind may, in itself, provoke a more effective policy response to disprelling or at least ameliorating fiscal illusion.
We employ a data drawn from sample of 28 European countries for a period fourteen years, extending from 1995 to 2008, in order to investigate structural incentives for deploying methods of obscuring the real costs of government, to develop several indicators of fiscal illusion, and then to construct an index of fiscal illusion for the sample of European countries. The empirical analysis employs Structural Equation Modelling (SEM) and the Multiple Indicators Multiple Causes (MIMIC) modelling techniques.
The paper is itself divided into three main parts. Section 2 provides a brief review of the empirical analysis of fiscal illusion. Section 3 discusses the data, models and results of the empirical estimations in three discrete components: sub-section 3.1 outlines the SEM and the MIMIC methodologies adopted in the estimation procedures, as well as the models used; sub-section 3.2 considers the problem of the most apposite explanatory variables and plausible a priori expectations; and sub-section 3.3 details the procedures followed for constructing the index of fiscal illusion. The paper ends in section 4 with some short concluding comments.
Approaches to Fiscal Illusion
In essence, the fiscal illusion hypothesis holds that, in real world democratic polities, the benefits and costs of governmental activity may be misconstrued by citizens, who will typically under-estimate the costs involved. Although the intellectual genesis of this proposition goes back at least as far as J. R. McCulloch (1845) 
in his Treatise on the Practical
Influence of Taxation and the Funding System, Puviani (1903) has dominated the traditional approach to fiscal illusion, which has been developed further by other scholars, most notably Buchanan (1967) and Wagner (1976) , writing in the same tradition.
For much of its history the empirical analysis of fiscal illusion has been largely directed at revenue-raising rather with public expenditure activities or public regulation. Wagner (1976) has identified five specific hypotheses traditionally investigated in the empirical analysis of fiscal illusion: (a) the revenue-complexity hypothesis, where the misperception of the tax/price stems from the fragmentation of the revenue system; (b) the revenue-elasticity hypothesis, where growth in revenue is associated with income elastic forms of taxation; (c) the flypaper effect, where lump-sum intergovernmental grants have a stimulatory effect on public expenditure; (d) the renter illusion hypothesis, where fiscal illusion is depends on the extent of property ownership in a given jurisdiction; and (e) the debt illusion hypothesis, where public awareness of the extent public expenditure depends more on current taxation than debt financing. These hypotheses essentially explore the mechanisms which can explain the existence of fiscal illusion. Dollery and Worthington (1996) have provided a detailed survey of empirical work on fiscal illusion.
In addition to this established corpus of work, a new embryonic strand of the empirical literature has drawn on the original insights developed by Puviani (1903) , which centred on the notion that political elites may deliberately design a fiscal system so as to conceal the real burden it imposes and thus minimise resistance to such revenue-raising. In essence, this nascent approach seeks to identify the fiscal instruments which best facilitate 'obscuring' the real fiscal burden. Following on the work of Puviani (1903) , Buchanan (1967) consideredvarious methods which can be deployed to enhance the opacity of the fiscal system degree of fiscal illusion, such as revenue-raising through a complex array of many taxes rather a few significant levies, and the exploitation of political events as 'scare tactics' to justify additional imposts. In an empirical application of this line of thought, these factors can be embodied in Herfindahl-type indexes, which can facilitate the study the fiscal illusion by examining its composite explanatory variables. The present paper falls squarely in this tradition.
In an analysis of the intellectual foundations for this approach, Mourão (2008) has observed that empirical analysis along these lines, which constructs fiscal illusion indexes, 'allows for research on the role of illusory practices by politicians to achieve their particular aims deceiving specific electorates'. In addition, it demonstrates that 'despite being an old idea, primarily suggested in 1903, fiscal illusion is a phenomenon that persists in democratic countries, conditioning their economies, mainly their fiscal aggregates'. Mourão (2008) has provided a helpful synopsis of the relevant literature. The resulting indexes of fiscal illusion can provide useful 'benchmarks' for evaluating the comparative performance of different democratic countries, discerning long-run trends, and uncovering good governance practices in minimising fiscal illusion. The present paper seeks to contribute to this embryonic empirical literature (Dell'Anno and Mourão 2012) by developing a fiscal illusion index. The main methodological contribution of this paper lies in the application of robust estimators to deal with the problem of non-normality (Jöreskog et al. 2000) . A Robust Maximum Likelihhod empoirical approach is considered a superior strategy to include non-normality in moderate sample size work. The second contribution derives from the structure of dataset, which has a more wide-ranging time dimension than Dell'Anno and Mourão (2012) . It thus allows us to estimate the dynamics of the fiscal illusion process in the European Union 1 instead of simple average scores for each country.
Empirical Analysis

The SEM and the MIMIC approach
Structural Equation Models are based on statistical relationships among latent (i.e. unobservable) and manifest (i.e. observable) variables. The SEM approach is an extension of the general linear model that simultaneously estimates relationships between multiple independent, dependent and latent variables. In this sense, the SEM includes factor analysis and multivariate regression as special cases. It thus integrates two important aspects of economic analysis: (a) variable measurability and observability and (b) the causal relationship between them.
In this paper, a special case of the SEM is considered: the Multiple Indicators and Multiple Causes model. The MIMIC model derived its name from Jöreskog and Goldberger (1975) . It was introduced into economic analysis by Weck-Hannemann (1983) and it has been applied to the analysis of shadow economies. In the 1995, the European Union was enlarged to 15 member states. 2 Following Weck (1983) , other economists have used this approach in the statistical analysis of the shadow economy, including Frey and Weck-Hannemann (1984) , Schneider (2005) , Dell'Anno (2007), Dell 'Anno et al. (2007) and Dell 'Anno and Solomon (2008) .
The measurement model defines the relations between a latent variable (fiscal illusion) and its indicators and a structural model which specifies the casual relationships between a latent variable and its causes. The measurement equation in matrix notation is given by:
where the latent variable (F) determines linearly, subject to disturbances ( ) 
Without loss of generality, all of the variables are considered to carry zero expectations. 
and, finally, (d) measurement errors do not correlate with structural disturbances
From equations (1) and (2) and the use of the definitions the MIMIC model can be solved for the reduced form as a function of the observable variables x and y , as shown in equation 3: 
Assuming multivariate normality, the maximum-likelihood estimates of the parameters are calculated by minimizing the discrepancy between the empirical covariance matrix, S, and the covariance matrix implied by the model (Jöreskog 1967) :
where "|.|" indicates the determinant of a matrix, tr indicates the trace, d is the number of observed endogenous indicators (y), and c is the number of observed exogenous causes (x).
The necessary condition for identification is that the number of structural parameters should be equal to the number of reduced-form parameters. An observation of the reduced-form parameters shows that unique solutions to the structural parameters λ and β cannot be obtained from the reduced-form model. This situation exists because altering the scale of F yields an infinite number of solutions to λ and β from the same reduced-form solution. This inability to obtain unique solutions to λ and β causes an identification problem, which can be resolved by fixing the scale of the unobserved variable. This is the sufficient condition for identification, which can be achieved by constraining one of the paths from the latent variable to one of its indicator (reference) variables, by assigning the value of 1.0 to this path. This procedure anchors the latent variable to the reference indicator.
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In this analysis, the coefficient of the measurement equation is selected following two criteria.
From a statistical point of view, evaluating the measurement equations is preferable to selecting the regression with the highest R 2 among alternative MIMIC specifications. From an economic perspective, it is desirable to opt for the indicator of fiscal illusion with the most sound theoretical justification. According to both criteria, the best choice is to fix as reference variable with the (positive) coefficient of the equation that regresses the latent variable on the public debt as a percentage of GDP ( 2 =1). However, to check robustness of results to alterantive indicators we also use as reference variable the "Withholding taxes from wages" ( 6 =1). 
Observable structural causes and indicators of fiscal illusion
As we have seen, growing literature exists on the empirical analysis of strategies to distort taxpayers' perception of the tax burden (Dollery and Worthington 1996) . Combining this literature with data availability, we specify the MIMIC model. The rationale behind the selection of the observed variable is a key issue for our empirical approach. As stated by Duncan (1975) , the meaning of the latent variable, and hence the reliability of the estimates of the fiscal illusion index, depend on how comprehensively the causal and indicator variables correspond to the intended content of the latent variable. In particular, taking into account data availability, four main structural causes which enhance the efficacy of fiscal illusion, and five main categories of policies capable of distorting taxpayers' perceptions of their tax burdens, are chosen.
With respect to possible "causes", they are hypothesized to make it easier for a policy maker to exploit, with a greater efficacy, fiscal illusion mechanisms. In particular, the structural model includes the relationships between fiscal illusion (F) and the following variables: selfemployment (x 1 ); political pressures and controls on media content (x 2 ); tertiary school enrolment (x 3 ) and the tax burden (x 4 ). We now consider each of these in turn:
X 1 Self-employment: The first cause is argued to be the ratio between self-employed workers and the total employed population. Following Fasiani (1941) , the higher the ratio, the more visible the tax burden because more "active" tax compliance is required for these workers than for employees ceteris paribus. This result occurs because, for the self-employed, the system of withholding income tax allows for discretionary behaviour. A further reason to support a positive sign for this coefficient is related to the shadow economy. Self-employed persons are involved in tax evasion and underground economic activities more than employees (see, for instance, Dell'Anno et al., 2007) . Thus, in countries with a higher share of self-employment, government has greater incentives to create misperceptions of the tax burden in order to reduce tax evasion and/or to bring those economic activities back into the official economy (i.e. by reducing the costs of operating officially).
H1:
We expect the self-employment rate to be positively correlated with fiscal illusion because self-employed persons have both a greater awareness of tax burden and they may operate (or move into) in the unofficial "shadow" economy. Thus higher self-employment rates increase policy maker's incentives to distort the perception of the tax burden ( 1 >0).
X 2 Political pressures and controls on media content: The second observed variable that may improve the efficacy of fiscal illusion strategies are political pressures and controls on media content, as estimated by Freedom House. This variable takes into account the possibility of citizens not getting distorted information about expenditure and tax revenue policies. It seems reasonable that, the greater the freedom of the media from political pressure (i.e. the lower the index score), the lower fiscal illusion.
H2:
We expect the political pressures and controls on media content to be positively correlated to fiscal illusion because it becomes an easier task for a policy maker to distort the perception of the tax burden if the media do not provide individuals' with accurate information ( 2 >0).
X 3 Tertiary school enrolment: The third potential cause of fiscal illusion takes into account the ability of a society to correctly evaluate beneficiaries of both tax reforms and public expenditure programs. In assuming that this ability can be inferred from the education level of citizens, we consider the percentage of people in the total population who have completed tertiary education.
H3:
We expect the level of education to be negatively correlated to fiscal illusion because higher education reduces the effectiveness of the fiscal illusion policies. Thus, policy makers have less incentive to distort taxpayers' perceptions ( 3 <0).
X 4 Tax burden: Finally, we include tax revenue as percentage of GDP as a proxy for the policy maker's need to reduce the perception of tax pressure. The relationship between taxation and fiscal illusion is not regarded as a unidirectional causal relationship as these variables are endogenously determined. On one hand, taxpayers paying higher taxes (usually) oppose further increases in taxation. Therefore policy makers have a greater inducement to hide the tax burden. On the other hand, greater fiscal illusion makes easier for politicians to increase the tax burden, and thus the causal relationship works in reverse. , t i is the revenue share of tax i in the tax system, and n is the number of taxes. 7 For this proxy, a higher value means a less complex revenue system. H7: We expect the Herfindahl index to be negatively correlated to fiscal illusion because, other things equal, the more complicated the revenue system, the more likely it is that the taxpayer will underestimate the tax burden ( 3 < 0).
7 According to Oates (1988) , the results from the various studies of the revenue-complexity hypothesis are mixed. For instance Clotfelter (1976) found no evidence that the Herfindahl index affects fiscal illusion. Moreover, Pommerehne and Schneider (1978) ; Dollery and Worthington (1999) ; Sausgruber and Tyran (2005) ; Mourão (2008) , Dell'Anno and Mourão (2012) find evidence supporting this hypothesis.
Y 4 Share of indirect taxation: The third variable included as indicator of fiscal illusion is the "Mill hypothesis", according to which the fiscal extraction through indirect taxation is underestimated compared to direct taxation, because it is less visible to the taxpayers. The "Mill' hypothesis" (1848), stressed by Schmölders (1960) and Buchanan (1967) , represents one of the most common forms by which the policy maker reduces the perceived sacrifice of the taxpayers.
H8: We expect the share of indirect taxation to be positively correlated with fiscal illusion because, the more tax revenue is concealed in market prices, the more likely it is that the taxpayer will underestimate the tax burden ( 4 > 0).
The fifth category of indicators is related to withholding taxes on wages and salary income.
Withholding taxes are a very common method of collecting income taxes. Each pay period an employer is required to withhold tax from each employee's gross salary and send it to the public exchequer. According to the literature (Enrick 1964; Wagstaff 1965; Berry and Lowery 1987) , a revenue system heavily reliant on withholding taxes from wages leads taxpayers to underestimate their tax burdens. For Buchanan (1967), the withholding of income for tax payments is the first "modern" tool for generating (optimistic) illusions. Whilst withholding has the advantage of simplifying tax compliance, it does not allow the worker to fully perceive the percentage of their income withheld, thereby limiting their ability to determine their degree of participation in the funding of public goods and services.
To take into account this phenomenon, two variables are included: the (implicit) tax rate on labour and the ratio between taxes on labour of which on employed paid by employers and taxes on labour of which on employed paid by employees.
Y 5 Tax rate on labour. H9: We expect the tax rate on labour to be positively correlated with fiscal illusion because the larger is the tax revenue collected from labour, greater is the relevance of the withholding system ( 5 >0).
Y 6 Withholding taxes from wages. H10: We expect withholding taxes from wages to be positively correlated with fiscal illusion becuause a higher value of the ratio means less visible taxation ( 6 >0). Figure 1 shows the path diagram of the most inclusive MIMIC model specification. It includes four "Causes" -1 latent variable -and six "Indicators" (hereinafter termed MIMIC 4-1-6) 8 .
Figure 1: Path Diagram MIMIC 4-1-6
Once we have specified the model according to economic theory, the second step is to test the presence of unit roots in the data. Following Granger and Newbold (1974) , it is well established that the non-stationarity of variables can lead to spurious regressions. As a result, we carried out unit root tests on variables to establish whether the variables were stationary or not. According to Levin and Lin (1993) , testing for the unit root in panel framework is more powerful compared to performing a separate unit root test for each individual time series. We 8 The arrows that link some indicators and some causes indicate that the MIMIC model estimates covariances among structural and measurement errors. The rationale for these covariances is theoretically based. (Levin et al. 2002) , the Fisher-ADF test and the Fisher-PP test (Maddala and Wu 1999; Choi 2001 Table 2 shows the estimates of alternative MIMIC specifications.
By testing multivariate normality, we find that this hypothesis does not hold in our models.
Thus maximum likelihood (ML) estimates of standard errors and chi-squares may be incorrect. In these instances, it may be best to use weighted least squares (WLS). This method requires a very large sample so that the asymptotic covariance matrix of the sample can be estimated accurately. However if the sample size is not sufficiently large, the WLS estimator will perform less satisfactorily than ML Kaplan, 1985, 1992) . According to Olsson et al. (2000) , WLS provide estimates and fit indexes close to the those obtained for ML only for sample sizes larger than 1000. As our sample has less than 350 cases, we consider WLS estimates as a robustness check on ML only. Other approaches to non-multivariate normality have been proposed by Jöreskog et al. (2000) . One approach is to normalize the variables before analysis through normal scores (NS-ML). Asecond approach is to use scaled chi-square and "robust" standard errors employing the method developed by Satorra and Bentler (1994) , known as the Robust Maximum Likelihood estimator (RML). According to Hu et al. (1992) and Curran et al. (1996) , RML is the best approach to dealing with nonnormality in small samples (i.e. lower than 500). Notes: t-Statistics are given in parentheses. * Means |t-statistic|>1.96. The degrees of freedom are determined using the expression 0.5(d+c)(d+c+1)-t, where "d" is the number of indicators, "c" is the number of causes, and "t" is the number of free parameters. 1 We report Diagonally Weighted Least Squares (DWLS), as WLS does not converge to proper solutions. good model fit. However, the 2 test is widely recognized to be problematic (Jöreskog 1969) .
It is sensitive to sample size, and it becomes more and more difficult to retain the null hypothesis as the number of cases increases. The 2 test may also be invalid when multinormal distributional assumptions are violated, as in this analysis, leading to the rejection of good models or the retention of bad models. Due to these drawbacks of the 2 test, many alternative fit statistics have been developed, one of the most widely used statistics being the Root Mean Square Error of Approximation (RMSEA) proposed by Steiger and Lind (1980) . RMSEA incorporates a penalty function for poor model parsimony and thus becomes sensitive to the number of parameters estimated and relatively insensitive to sample size (Brown 2006) . A rule of thumb is that RMSEA < 0.05 indicates a close approximate fit, values between 0.05 and 0.08 suggest a reasonable error of approximation, and RMSEA > 0.10 suggests poor fit (Browne and Cudeck 1993) .
According to earlier results, the indexes of overall goodness of fit reveal a relatively poor fit with exception of 4-1-5 RML and 3-1-5-WLS. This result is explained by the fact that the variability of the indicators is not exclusively caused by the latent variable (fiscal illusion).
The empirical evidence is provided by low values of the R 2 for measurement equations (R 2 <0.40). Supplementary exogenous variables certainly affect to the latent variable in addition to the influence of fiscal illusion 11 . Accordingly, the goodness of fit statistics MIMIC 4-1-5 RML is deemed the preferable specification. It has the best goodness of fit in term of R 2 for the structural equation (0.39) and lowest RMSEA (0.088).
11 In regression analysis, the omission of relevant variables can lead to biased coefficient estimates. To take into account this issue, the correlations between errors of the different equations of the measurement and variables of the structural model are included in the model estimation. It implies we specify a non-diagonal covariance matrix of the measurement errors ε Θ and structural disturbances Ψ .
exclusion of Herfindhal index of the complexity of tax system 12 and the ratio between indirect and direct revenue 13 that are statistically insignificant.
Index of Fiscal Illusion
In this sub-section, we consider the procedure for constructing the index of fiscal illusion. As a first step, the structural equation is applied to estimate the index of fiscal illusion, where j β are structural coefficients reported in Table 2 . 
The next step is to normalize the index to have a range [0, 10] . This is obtained by subtracting the minimum value and dividing by the range of the index values across the countries. In symbolic form, the following equation is applied:
To verify the robustness of the index to the different MIMIC specifications in Table 3, correlations between the scores of the indexes of fiscal illusion are reported. The anaysis of the matrix of correlations indicates that the index calculated by coefficients estimated with MIMIC 4-1-5 RML has the highest correlation with the other indexes of fiscal illusion. This means that this model is also the best choice to summarize the indexes estimated by alternative model specifications. According to this ranking, those countries with the highest public indebtedness also have the highest levels of fiscal illusion. Thus, since we suspected that our index may simply be a proxy of the ratio of public debt on GDP, we estimated the correlation that exists between our index and this variable. Figure 3 shows a scatter plot of the countries' averages and the output of a bivariate regression without the outliers: Greece, Italy and Belgium. Considering that R 2 =0.19, 14 we conclude that the estimated index of fiscal illusion, although positively correlated with national indebtedness, measures something else.
14 Including outliers, R 2 =0.41. From this analysis, we also think that it is reasonable to deduce that our that our index does capture bona fide fiscal illusion rather than 'creative accounting' or some form of fiscal transparency. In any even, Beroth and Wolff (2008) and others have noted that these concepts cannot be defined with any degree of precision.
Conclusion
This paper has sought to extend the embryonic empirical literature on the estimation of fiscal illusion indexes by extending the work of Dell'Anno and Mourão (2012) . The results of this statistical exercise are not only interesting in themselves, but may also shed some light on the fiscal crisis in the Eurozone. In this regard, it can be argued that the insights which flow from the theory of fiscal illusion are not only helpful in understanding how serious levels of national indebtedness have arisen in most of the most heavily indebted European countries, as a consequence inter alia of public misperceptions surrounding the burden and benefits from public expenditure, but these insights can also assist in normative policy prescription. For instance, the fiscal illusion index developed in this paper may explain the observed pattern of indebtedness across the contemporary Eurozone. It would seem that those European countries most characterised by excessive public debt and income elastic forms of taxation rank highly in terms of our fiscal illusion index. In particular, the those countries with the highest levels of fiscal illusion in the index, such as Greece and Italy, appear to have suffered more than other Eurozone nations as a consequence of the current financial crisis in terms of incapacity of their respective governments to stabilize their public budgets.
At a more general level, in addition to fiscal illusion arising from tax illusion, Richard Wagner (2001) has stressed the importance of fiscal illusion in terms of its broader relationship to the pervasive spread of complex regulation in modern developed economies as a form of taxation and the costs associated with this regulation. From a public policy perspective, efficient 'taxprices' should reflect the 'real costs' of governmental activity in order for citizens to make rational judgements on the efficacy of public programs, including regulatory programs. To the extent that fiscal illusion surrounds public taxation, public expenditure and public regulation, this condition is not met. It follows that fiscal illusion indexes and other measures of fiscal illusion can inform public policy making by determining the extent to which fiscal illusion clouds public perceptions.
Furthermore, the MIMIC model utilised in our paper underlines the complexity of the relationships of both the causes and the indicators, which seem to affect fiscal illusion. In a more general sense, this highlights the need for systematic statistical approaches, such as MIMIC modelling techniques, to be used in investigating the nature of latent phenomena.
